Monocyte chemoattractant protein 1 (MCP-1/CCL2) contributes to thymus atrophy in acute myeloid leukemia.
Recent studies on acute myelogenous leukemia (AML) patients have revealed the existence of T-cell immunodeficiencies, characterized by peripheral T lymphocytes that are unable to interact with blasts, reduced thymic emigrants and oligoclonal restricted repertoires. These observations suggest that there is a profound thymic dysregulation, which is difficult to study in AML patients. Using the C1498 AML mouse model, we demonstrated that leukemia development was associated with thymus atrophy, which was defined by abnormal organ weight and reduced cellularity. In addition, we observed a dramatic loss of peripheral CD4(+) and CD8(+) T-cell numbers with increased frequencies of CD4(+) FoxP3(+) regulatory and activated/memory T cells. Investigating the mechanisms leading to this atrophy, we observed a significant accumulation of the monocyte chemoattractant protein 1 (MCP-1/CCL2) in thymi of leukemic mice. Treatment of AML-bearing animals with a blocking anti-CCL2 antibody revealed a lower tumor burden, augmented antileukemic T-cell responses, and improved survival rate compared to nontreated mice. These results were not observed when neutralization of CCL2 was performed in thymectomized mice. Altogether, we show that the CCL2 protein participates in thymic atrophy in AML mice, and this could have important implications for future immunotherapeutic strategies.